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(57) Abstract: An organic electrolumines- 
cence element comprising an anode, a first 
light-emitting layer consisting of at least a 
first host material and a first dopant, a second 
light-emitting layer consisting of at least a 
second host material and a second dopant, and a 
cathode, in the order mentioned, characterized 
in that the energy gap E gh l of the first host 
material, the energy gap E gd l of the first 
dopant, the energy gap Eg h 2 of the second host 
material and the energy gap E gd 2 of the second 
dopant satisfy the following expressions, and 
the luminous intensity II of the luminous 
maximal wavelength of an emission spectrum 
derived from the first light-emitting layer 
and the luminous intensity 12 of the luminous 
maximal wavelength of an emission spectrum 
derived from the second light-emitting later 
satisfy the following expression. E gh l>E gd l 
Egh2>E gd 2 E gd l>E gd 2 I1>3.5XI2 
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fgz:*;* h^ijsfox^;^-^^ y^E (h 2 te, Ir h-a°> hcDx*;i^ 
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-^-7x^-2--fJPS, 111-^-7x^-4-^;^ m-^-71- 
10 ;l/-3 — (JH, m-^-7x-JV-2 — Ol^ o-h'JJH, m-h'JM, 

p-hu;i/S, p-t-7^7xz;n, p- a-7 *.—)\s7°u\±)V) 71 
-jug, 3-^^;i/-2-^-^^s, 4-^^;v-i-±7^;i/S, 4-*^ 

^-l-7>h'JM> 4' -^?JHf7x-MM, 4" - t -7*^)1- 
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ku;w», 7— f v-r>H«j;i/S, 2-7V)vm, 3->"j;ws, 2-^>y^ 
^— 3-^^/77-JH, 4-^>y^^n 5-^^/77^ 
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i-^y+vj;n, 3— fv3vu;us, 4— rv=^ 
5 yujus, 5-^rv^yu;n, e—rv^vu;^ 7— -rv^y u;us> 8 
-<v^yujn, 2-^y++f-u^;i/S, 5-^/+^U-;i/S> 6-4v* 
u-u=;i/*, i-#;wwu;i^ 3-#;w\vu;i^ 

-;US> 3-T^U^n;^, 4-T^ Uv 5 -;^, 9- 

T^U^-;P3£, 1, 7-7xt>xnU>-2-<;H, 1, 7 _ :7x:J - >x 
D'J>-3--fJH, 1. 7 -y^>7,U\)>-A-^)Vm. 1, 7-!7x:f- 

15 >XOU>- 5— f;US, 1. 7-7it>XDU>-6- f;i^ 1, 7-y 
xt>XDU>-8-^M, 1, 7-^oi^>XDU>-9-'r;^ 1. 7 
-7xt>^P'J>-10-^H, 1, 8-7it>XDiJ>-2-<;Hi, 
1, 8-7xt>7>DiJ>-3-i*;H 1 1, 8-7xt>XD>J>-4-^ 
1, 8-7xt>^P'J>-5HJ^ 1, 8-7xt>XD'J>-6- 

20 -i)Vm. 1, 8-7xt>7DiJ>-7-<;«, 1, 8-7xt>^DU>- 

9 — (Jim. 1, 8-7oc^->^DU>- 1 O-Dim. 1, 9-^ai^->xn 
U >- 2 — f 1, 9-7xt>7D'J>-3-^f;H, l, 9-7ac^> 
XPU>-4— 1. 9-7xt>XDiJ>-5-<;Pi 1 1, 9-^^ 
t>XD"J>-6--f;H, 1, 9-7xt>7,PiJ>-7-fJH, 1, 9- 

25 7xt>7P'J>-8-fJl/S > 1, 9-7x7->XPiJ>-10~>fjH, 1, 

10- 7xt>XPU>-2-fJH, 1, 10-7xt>7^PiJ>-3-^l/ 
& 1, 10-7xt>7P'J>-4-<m 1, 1.0-7it>XDU>- 
5— TJhfe 2. 9-7xt>XDU>-l->f^ 2, 9-7xt>7,DU 
>-3— f;hSt, 2, 9-7jc^->^OIJ>-4— -f;P*, 2, 9-:7x^>X 
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io t>7D>j >-9— r;ws, 2, 7-7xt>7ou>-io — r;wak 1-7 

x^J^Jl/*, 2-7it'7^S, l-7x/?7'7-;H, 2-7x^^7 
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•y-v 5 ^;!/*, 4-^x7 ^-tJ-^x;!/^ 10-71; >>x;i/g, 2 - 
15 v*u;w2k 4-^ityu;us, 5-;t*+h/u;i/a, 2-^++f-> j Tyu;us> 

2-*^)v\du—)v-i-^)V^ 2 -^)v\±u—)v- 3 — r;i^ 2-*3=- 
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r;i/S, 3-^^t!n— ;i/-2— f;i^ 3-^ji/t!D^-4- 
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> Ku;i/S, 4-7^;w- 1— r>Hu;i/»> 2-7^-3 — r>nu;vs, 
4-^wu- 3 — of'JjH, 2- t-7*^;n—r>HU;^ 4-t-7 
3\>n — r > h u 2- t-7*^;u3—r >fu;^ 4-t-7^;v3- 
25 -oh u ;ws^#^f e> n# „ 

x:f;i^ 7°pt!;i/S, -rv7p^;i/^ n-7^;i/S, s-7^)im. <77* 

^WSk t-T^l/g, n-^>3Ml/g, n-^N+S/;^, ii-^\Zf^)V^ n 
30 X^;l^, a-kFP+HV^JH, 1, 2-7kHD+>'XfM > 1, 
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5 hu^npyptr;^, yD^^^;us, 1 -ypqEx^ug, 

2-^a^E-ryy5 1 ;^ 1, 2-^^d^x^;ps, i, 3-^p^e 

-fV^Dtf;^ 2, 3-^^DqE- t-^jm, 1, 2, 3-bU^P ; E7 P 
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-H-fv^JHI, 1, 2-v>3-kx5p;us, 1, 3-^a-H-f yyptr;i/ 
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1, 2-^75/xfm i, 3-^7^/^ yy*ptf;ug, 2, 3- 
^7^y-t-^;n, 1, 2, 3- hUT==yy*Ptf;i/^ ->7y^?M, 

1- >/7;if;n, 2-i/7;ifjn, 2->7y^v^jn, 1, 2- 
15 1, s-i^s/Ty-ryypk!;^ 2, 3-^>7y-t- 

1, 2, 3-hU5/7yynk!;H, zhn^^VS, 1-xhDi 
2-xhDX5 1 JH, 2-xho^V^JH, 1, 2-y-hui^ 
1, 3 -yxhn< V7'nif;H, 2, 3-i;xhn-t-^S, 1, 
2, 3-h>jxhD7'Dt!;n, v^p^Ptf;vs, 5^p:/^;i^ :>^p^ 

&k>, YomtisTte. x5p;i^ ypbf;^ -ryyptr^s, n 

25 s-^jm, -rv^;nK, t-y^;^ n-^>5P;i^ n 

-^->;WS, n-^\y°^;i/^, n-3-^;i/^ tHn^^H, i-k 

HD^yi^JH^ 2-kFD^>X^H, 2-kHD+HV7 , 5 : m l, 

2- ^kHu+ylfJl/^ l, 3-ykHD+Wy7'Dtf;|/S > 2, 3-i^ 
bKD^y-t-^j^ 1, 2, S-MJhKP^r/ptr;^ ^PPpt 

30 l-^DDXfM, 2-^DDX5 1 JH, 2-^PP^V7 , f;^ 
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l, i, 3-v^Do-i-vyoti 0 ;i/S, 2, 

□ - t-f^)m, 1. 2, 3-hU^QO^Ptf;VS, ^Dt^^JH, 1- 
^D^rX^V^ 2-> r P ; EX^;i/S, 2-^d^v^;^ 1, 
n^x^S, 1, 2, S-^nt-t-^ 

5 l. 2, 3-HJ:/o^yntf;i/g. 3-h**^;i^ l-a-Hx^l/ 

1, 3-^3-MVyn^S> 2, 3-5^3— H-t~^;V«, 1, 2, 

3 - hU3-H^ntf;vs, T^/>^;i/^ 1 - jsyxfjvs, 2 -r^y 

X3MI/g, 2-75;^V^M, 1, 2 -y75yx?;H, 1, 3-^T 
10 S^-f V^DWPS, 2, 3-5?75y- t 1, 2, 3 - HJ75 
y^nlfM, l-yJ/X^l/S, 2-^77X^1, 2 

->7;^V7*5 1 ;H,'l, 2-^>Tyx^;vs, 1, s-s^TV^y^n 
tr;i^ 2, 3-^>7y- 1 -y^;uak 1, 2, 3-h'jy7yyawvs, 

xhn^^M, 1-xbDX^S, 2-xhoxfjH, 2-xFa-fv^ 
15 l. 2-^xhnxfJH, 1, 3-^xhn-rvyntf;^ 2, 3 

-yxha-t-WI, 1, 2, 3- h'jxhD^ntf;w*^#tfe>n§o 

sm^b < «MamcD^^ 1 ~ 5 0 ©T9;w+;w3£©^i t tx^, i>s?)v 

1 -^acx;i/x^;i/S> 2-> T 3ix;i/X5 1 ;i'S, i-7ix;KV^Dt:^ 

2-7xXMV7 s Dtfm 7xXJV-t-7fJH, a-^y^* 

20 1 - a - j- 7 ^;i/x^;vs, 2 - a - -r 7 =?)\>JL^)Vm> i-a—r 

. 1 -/s-^-^^wx^;!/*, 2-/3-^-7^;i/x^;i'^ 1-/3-^-7 

y^a tr;w3fe, 2-/3-^-7^;^ y^ntr;^ i-\zu*))V*?-)V 
2- (i-trnu;i/) x^;w^ p-*3\jw*>s?;v£, m-^5 1 ;v^>v ? 
25 o-^5 t ;^>5^;W6, p-^na^>m m-^oD^>i/;i/S, 

o-^pd^>« p-7a^>y;H, m-7a ; E^>yM, o-? 
u^^<>V)V&. p-3-K^>^S> m-3— H^>S?;W3I, o-3-H^ 

30 >'J)V&> p-XhD^>7JH> m-3ihD^>>?;VS, o-XbD^>yJl/ 
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-kHD^>- 2 -7x-JKV^D tf;us, 1 no - 2 -^x-jh- 

tit b < ttiiiO^If It 5 ~ 5 0©7'J-J^i/Itt-OY' 
5 £tl, Y' WJ<hbT«^oi-;i/^ 1-^-7^;^, 2-^-^^;i/«, 1- 

7>hvjm. 2-T>hu^s, 9-T>hu;v^ i-^oi^->hu;^ 

2-^ac^->hUJUS> 3-^i±>h'j;i/S, 4-7xt>h>Jm 9-^ 

x;^->hu;us^ l-^^-fc:- 2-^-7^-fen;i/S, 9 -^-^-fc-;]/ 
l -tft--;i/S, 2-tfi^-jus> 4-tri/-;us, 2-t*:7;c-jM';us, 

10 3-¥y^-)l^)\s^ 4 - \£7 Jim, V-?—7^=.)l-4-'(Jim> 
p_^_ :7 - c - ; i / _3 p _^_- 7 _ c - ;l/ _ 2 — f;|^, m -^-7x 

-)U-4-^Jims m-?—7^-)l- 3 m-;*— :7x~;i/- 2 — f 

o - h u m-hu )vm. p - h u p - t - y~?-)V7 x 
p- (2-^x-;uyntf;p) ^x-;ps, 3 -tWU- 2 4- 
15 *5\H/- i -^^as, 4-^5^;u- i -T>hu;us, 4' -^^;nf^ 
al-;^-r;^s^ 4" - t - ^- P -^-7x- ;i/-4 — 2-bfn 
U;i/S, 3-tfp'j;VS> t!7^-;i/S, 2-tfu^;i/S, 3-tru^n;us> 

4- tru^;i/S, 2— f>Ku;i/g, 3— f>Hu;wt 4— <>hu;u«, 

5- -f>K'jM, 6--t>hu;wi, 7— r>Hu;wt, i — rv-r >hu;w 
20 3— -rv-f >fu;us, 4— rv-r >fu;i/», 5— rv-r>Hu;us, 6 

-^>y^^^;i/^, 3-^>y^^-;us> 4-^>775=;H6, 5-^> 
v /7^-^*> 6 -^>>/77-;H, 7 -^>^^^-;ps, . i Hv^>y 
:7^-;i/g % 3-fy^>77 7-;H, 4-^y<>i/77z;n, 5 — rv 
25 ^>v/:7^-;i/g, 6 — rv^>y^^-;us, 7 — - rv^/77- 2 
-*yu;us, 3-*yu;Wk 4-^yu;n, 5-^/u;i/S, 6-*/u 

8-^yu;i/S, 1— rv^yu;us» 3— -fv^'j 

WUM, 8-^7+yiJJH, 2-+y+lJ-iJ=ijPat 

30 6-^y^r-y-u-;u3fe, 1 -tj;wavu;u^ 2-7j;uAV»j;ua, 3- 
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%)WVJV)V&s 4-*JW^/'J;i/3S, l-7xt>X'J^S, 2-yx.jr 
>XV5?~)V& 3-7^-f>XVi;-)im. 4-7xt>X'Jy-JH, 6- 
7it>X'J^S> 7-7xt>XU^H, 8-7xt>7'J>?-;i/i, 
9-7xt>X'J S^njl/S, 10-7xt>^U 1 -T^ U >>~;i/S, 

5 2-79V*J—)V&s Z-TZW-^m, 4-7t7Vi?—)m* 9-7PVi? 

1, 7-7oc^->7>OU>-2— 1, 7-^^^->7.DU>- 
3 — (Jim. 1, 7 -^x^->^DU >-4-^;l^ 1, 7-7oi^->7,nU 

>-5 — r;i/S, i, 7-^x^->7sDU>-6 — ovs, 1, 7-yx.j->x 

P'J>-8 — r;US, 1, 7-7xt>Xn'J>-9-' l. 7-^a:^- 
10 >7n'J>-10-^M, 1, 8-7xt>XD'J>-2--l';H 1 1, 8- 

7xt>7DU>-3 — ous> l, 8-7xt>^DU>-4--f;n, 1, 

8-7xt>7sD'J>-5-fM, 1, 8-7xt>7ND'J>-6HM, 

1, S-y^i~>XUV>-7-^)im, 1, 8-7xt>7>D'J>-9-^;l/ 

1, 8-7xt>7OU>-10-fM; 1, 9-7xt>7sDU>-2 
15 — OVm. 1, 9-7xt>7>nU>-3-<JH > 1, 9-7xt>7xn>J> 

-4 — r;PS> 1, 9-7xt>7DU>-5--rM > 1, $-7^>7,U 
U>-6— r;i/S> 1, 9-7xt>7DiJ>-7 — OHfc l. 9-7xt> 

xdu>-8— - r;us, i, 9-7xt>xDU>-io-r;n, 1, 10- 

7xt>7xn"J>-2- -f;l/3£, 1. 10-7xt>7vDtJ>-3->fJH, 1, 
20 1 0-7xt>7DiJ>-4-' r;WS, 1. 10-7xt>7DU>-5 — 

2, 9-7xt>7>DU>-l — r;WS, 2, 9-7xt>7DU>-3- 

2, 9-7xt>XDU>-4 — r;US> 2, 9-^^^->XUU>- 
5— 2, 9-7xt>7DU>-6-fJVS, 2, 9 - 7xt>7 P U 
>-7 — r;i/^> 2, 9-7x^->7,PU>-8--f;US> 2, 9-:7a:^>X 

25 D'J>-10-<JH, 2, 8-7xt>XD'J>-l — f ;W36, 2, 8-^ac 
t>7DU>-3-1'M, 2, 8-7xt>XD'J>-4 — nvm. 2, 8- 
7xt>^nU>- 5 — r;i/*, 2, 8-7xt>XnU>-6--fJVS, 2, 
8-7xt>XnU>-7 — f;i/^ 2, 8-7jc±>XPU>-9— 

2, 8-7xt>7D'J>-10--fJH, 2, 7-7xt>XDU>-l — f 
30 2, 7-7xt>XD'J>-3-fJl^, 2, 7-7xt>XD'J >-4 
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—i)Vm, 2, 7-7xt>^nU>-5— OVm, 2, 7-7xt>XP'J> 
-6— 2, 7-^oi^->7,DU>-8— f;PS, 2, 7-^x^->7,0 
U>-9— 2, 7-7xt>7DU>-l 0 — T;WS, l-7i^- 

2-7xt^;n, i-7xyf7^-;H, 2-^^y^r> f n;^ 

5 3-7x/5 1 7^^ 4-7jcy^7^-;W3£, l-7x;W-;Wfc 

.• 2-7xy^^;was, 3-7jcy^^-;us, 
2-^-^yu;^ 4-^*+f-yu;i/S, 5-**+h/u;wak 2-^+h^ 
xvu;i^> 5-^^Tyu;us, 3-y^=um, 2-^x-;^ 3 
-^x-jpg, 2-^^;nf n— f;pak 2 -*^;i/t!D-;i/- 3 — r 
10 2-^^;wt!D— ;i/-4— om, 2-^^;utfD-;u-5— r;ws, 3 
-^^;nfa-;i/- 1 — 01^, 3-^^;i/tfo-^-2— r;u^ 3-^^;u 
tfp— ;i/-4 — OPS, 3-^^;i/tfo-;u-5— r;u^ 2 - t -:/^;i,tfn 
—)V-A—i 3- (2 -7 a:- ;i/ tfn— Jl/- 1 -- r;u^, 2- 

pWV- 1— f >h*u;i^> 4-^^;u-i— ohu^s, 2-^^-3- 
15 -r>Ku;«, 4->?;i/-3-f>HUM, 2- t-^;n— t>fu;u 
4- t-y^;n— f>Hu;w«, 2- t-^;P3— f >fu;w36, 4- 
t - 3 — f > h u &ns. 

n, y" ©^itttt7xzM, i--ty^jm, 2-±7?-)vm. i-r 
20 >hu;i/^ 2-7>hu;i/S, 9-T>hu;i/S, 1 -^a:±>hu;us, 2 

-7xt>h'J;i/S, 3-7oc^->hU;i/S % 4-^oc^">hU;i/S, 9-^x 
^->hU;US> 1 2—f7$±-)V^ 9-j~7?±-)\,m, 

1- jim. 2 - e i/zji/g, 2-¥7x.-)i>^jm. s 

-e7xz;K;i^, 4-k'7x-;Km p-^-^^-;i,-4— 
25 p 3 --r;i/^, p-^-^x-;i/-2— m-^-7x 
-;i/-4 — r;i/S, m-^--7x-ju- 3 --ijvm, m-z-y^-^- 2 -^r 
o-h'j m- h y )vm, p - h u p - t 

P- (2-7xZJl/7°ok!;V) 7oc—;US, 3-pC^;p-2-^-^^;i/^, 4- 

30 4" - t-7^- P -^-7xzji/-4-i'M < 2-tfa 
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5 — T >HUJWaK, 7— f>FU;i/£, 

& 3--rv-i'>H'jM, 4— rv-r>F tui/g, 5 — rv-r>Fu;i/S, 6 
5 — rv-r>Fu;wi, 7— rv-r>Fu;ug, 3-7U;us, 2 

1/75- 6-^>777-;n, 7-^>^77- 1— rv^>v 
3 — rv^>y7^n;i/S, 4— r y^>y75-;us> 5— rv 
^>v*77-;H, 6 -<y^>y^^-;vs, 7 — r y^>v'77-;i/S, 2 
10 -*;'j;H, 3-^yj;i/S, 4-^yj;i/^> s-^yj;^ 

1 — rv^r/u;^ 3— rv^vu 

v^;u;n, 8 — rv*/u;i^ 2-^y^-y-un;vs, 5 - 
jvm, i-ijjw\V'JJH, 2-7j;wtyu;i/^, 3- 

15 7j;wwu jim> 4-*Myjjn, i-^oi^-^xu^— 2-7it 

>7>'J-7-;H, 3-7xt>X'J'7-;H, 4-7xt>X'Jyr;|/S, 6- 
7 a: ir >X »J $? ~ Jim, 7-7xt>X'J >^;t^ 8-7xt>X'J z? ~ JVM, 
9-7 3L-f>7.ViS-Jim, 10-7xt>7>'Jy^i, i-T>7W±jim. 

2- T^U-^— S-T^'Jv 5 -;^ 4-T^U^n;!/^ 

20 ^;US> 1, 7 -7ai^->7 > DU>-2-1';PS, 1, 7 - 7 a U >- 

3 — (Jim. 1, 7-7xt>7DU>-4 — T;i/S, l, 7-7xt>7n'J 
>-5--f;|/S> 1, 7-7xt>XDU>-6 — (jm. 1, 7-7x7->7, 
□ U>-8—f;US, 1, 7-7xt>XO>J>-9-^;PS, l, 7-7it 
>7D'J>-10-^JH, 1, 8-7xt>7xDU>-2-l';H, 1, 8- 

25 7x.-3->XU*J >- 3 — fJl/S, 1, 8 -^3i^->7,DU >-4--t';i/^, 1, 

8-7it>xau>-5-^S, l, 8-y^i->^u^y-6-^jim> 

1, 8-7x7->XD'J>-7HM, 1, 8-7xt>7D'J>-9-^l/ 
X, 1, 8--7ai^->Xa>J >- 1 0--f;i/S, 1, 9-7'ai^->7 l DU>-2 

--i*;^ i, 9 -7xt>XDU >- 3— r;ws> 1, 9-7xt>xnij> 

30 -4-<;i^ i, 9 -^xt^^d'J >- 5—r;us, 1, 9-7it>XU 
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U>-6— t)Vm. 1. 9-7xt>7D'J>-7--fjH, 1, 9-yac^-> 

xnu>-8- l, 9-^3i^->^du>-i o— (jvm. i, 10- 

7x±>^OU>-2— f^ai, 1, 10-7xt>7DU>-3-^;H, 1, 
10-7it>7PU>-4-^S, 1, 10-7it>7DiJ>-5--fJI/ 
5 2, 9 - 7xt>XD'J >- 1 — 2, 9~7xt>XDU>-3- 

, -r;us, 2, 9-y^-r>7,ao>-4-^)im, 2, 9-7xt>7D<j>- 

5 — 2, 9-73Lj->XUV>- 2, 9-7it>70U 

>-7— 1*JU», 2, 9-7xt>7DU>-8 — Ol^ 2, 9-yx.j~>X 
P'J>-10 — OVm. 2, 8-^ai^->XDU>-l— T;VS, 2, 
10 t>XDU>-3 — Ol/S, 2, 8-7xt>7xD'J>-4— fJH, 2, 8- 

y^i->xuv>- 5— r;u^ 2, 8-7oi^->7.du>-6 — 2, 

8-7xt>XD>J>-7-^l/S < 2, 8-7xt>7DiJ>-9-l';l/S, 
2, 8-7xt>XD'J>-10--fJH, 2, 7-^oi^->7«DU>-l — f 
2, 7-7oi^->7.DU>-3 — r;l/^> 2, 7-:7jc±>7>nU>-4 
15 — (Jim. 2, 7 -y^-r>7,UV>-5-^)im. 2, 7-7it>AD'J> 

2, 7-7xt>70U>-8-fJH > 2, 7-^jc^->7,D 
U>-9— i)Vm, 2, 7-7it>7ND'J>-10 — r;WS, l-7xt-7^ 

;i/^> 2-7x^n;uai, l-^acy^T^— 2-7x;^7-;n, 

3-7x;^7^JVi, 4-7xyf7yr;H, 1 -^oiy^+h>?-;^ 
20 2-7x/Wz;H, 3-7a:y^5?— 4-7x;^y-;H, 

2-^u-i/u;h!6, 4-*-*-tfVu;ua, 5-r*-*i*vu;i^ 

-^x-;us, 2-*?-)i\zu-)v-i-^ )im. 2-^^;ueD-;u-3-< 
2-pWHf d-;u-4— ouak 2-*3MVt!n— 5— -r;i^ 3 
25 -pWUfn— l — r;PS, 3-^^;i/tfD-;i/-2 — r;i/^ 3-^^;i/ 
tfn— ;u-4 — r;i/S, 3 -^;vt?n-;u- 5 — 2 - t-y^jwu 
-;i/-4— 3- (2-7x-;u^Dtf;u) tra— f;^ 2- 
^^;i/-i— <>^u;v», 4-^fji/-i-<>H'jjn, 2-^^-3- 

30 4-t-^;n — r>Hu;vs, 2- t-^;u3— ok'Jjh, 4- 
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t - ?j-)v 3 — r > h u )vmmmtf 

sm^b < temMm<Dmm& i ~ 5 o ©^^^^ss-coo z <t^$n, 

s-y'^m. -iVttMks t-y^nm, n-^y^JVM. n-'v*^ 

X3MUX, 2-tFD^>-fV»i. 1, 2-5? 

tFD^l^JVi, 1, S-^Fp^WV^dWH. 2, 3-ykHa 
t -:t*5MI/S, 1, 2, 3-hU t Fa^->7*nlf;WS, ^pp*3MI/X> 
2-^ddi5 1 jH, 2 -puu-i v^;V-S, 1, 2- 
io >>^ppx^;1/^ l, 3 -^□o-f vyntf;^, 2, 3-i^PP-t- 
l, 2, 3- hU^DP^Ptf;^, :/o^^;i/X> l-^a^x 

i, 3-^^o^<yyptf;i/^ 2, 3 -^p^- t -^jm, l, 
2> 3_|.ij^n^n^S, 3-K*5PJl^ l-3-Hx?M, 2-3 

15 -HX?M> 2-3-F<V^;^ 1, 2-> ? 3-HX^;i/S, 1, 3- 
ya-Hy^n^H, 2, 3-^3— F- t 1, 2, 3-HJ 

3— F^nhf;v^ Ts.s^jvm. i - y^yx^JH, 2 -75/x» 

2_ T5 y^y^;^ 1, 2-y75;x5 1 M, 1, 3-^/^77' 

ptf;i^ 2, 3-^T = y- t-^;ug, l, 2, 3-hjts- /:/ptf;w 
20 y7y/^;n. i-y7;i^s, 2-yjyx^ 2-yj;^ 
v^^vs, 1, 2-^xTyx5 1 ;us> i, 3— ^->T/^yy*ptf;us, 2, 

3 _^, >T y_ t -^)\,^ lt 2, 3- HJ^T/yPtMl'S, xhP^ 

2-~hPx^s, 2-nhD-fv^n, 1, 
2-y-hnxf;H, 1, 3-^xho-rvy°Ptf;u^ 2, 3-^xhP- 

25 1, 2, 3-hUxhpyptf;i/»#^^fe>n^. 

2-zS7x.~)l-l-¥-)l&, 1, 2, 2 — MJ 7i-JV- 1 - h*x;|/»^ 
30 m&l~2, nte0~4rtW£lA*. 
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5 m-mytmtm-^ytmizm^znz f-/i>m^ ^n^^m^^mi 
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[5£*K A r 2 ~A r 4 tttiXttiIt©tMii:6~ 5 0 <D^#^*, ff 
r 3 . At 4 \t : ttl j enmC'V^U'DX^Xh^\ ] 

b < \tm.mmommmm. 6 ~ 5 0 <d^#^s©^i t lth ? ^.-jim, 
10 i-^^;vs, 2-^-^^;i/S, i-T>bu;ws. 2-t>hj;i^ 9- 

2-^^-fe-;i/S, 9-^-^^-fe-;^ i-tflx-;us, 2-lfl/n;i/^ 
15 ;wr;i/^ p-^—7x-;i/-4 — r;us, p-^-7x-ji/-3-fM, p 

-3?-7i^h 2 — r;i/S, m-^-7x-JV-4--fJH, m-^-7x^ 
)V-3— OVm. m-^-7x^-2-f;H, o-mups, m-hu;^ 
p-hU;uS, p- t -y^U^x-;^, p- (2-^ocn;wyDt!;W ^rc 

P -^-7x-;i/-4-^m 2-7;v^-wn;v36, 9, 9-^^-2- 

2?i;b<teU 7x^JH, 1-^-7^;^ 2—^^^;^ 9-^x^->b 
U;HS» i-^7^-fen;wafe, 2-^-7^ir-;i/^ 9-^-7^izn;PS, 1- 
25 tfl/-;U^ 2 -tf l/-Jl^S> 4-t!l/-;i/S, 2-¥7x.-)l"()im, 3 -If 
7I-JKJH, 4-bf7x-;l/-r;US, o-HJJl^ m-h'JJH, p- h 
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2-j;7x-ji/-i-t'-jn, 1, 2, 2 - h i-^-jmm* 
5 ^fens. 
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httmztttzmffim— h-/^> h©»j^«, o . 1 ~ 1 omo 1 %> 

mz 1 ~ 1 Omo 1 C ttfftS.Ll** 0. lmo 1 %ekD/h£l*£, ~h 
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£7c> f£-*X hWH£^T5B&f3lf|- /t>h©«^fck 0. 1-1 0m 
oil #ld0. l~5mo l%T^?>c:^|ffiL/K 
5 ^— f83feH©BtJ*fck lOnmPil, 1 0 nm~4 0 nm^$?*bVi 0 1 

10 m~4 0nm> 0 nm~3 0 nm^JFStK 

^^c, #wbs5 7-5178 1 -^^fcHwSttTv** j; "5 fc, mmm^m 
30 m) mm/m-^9tm/?&=.&ytm/m¥&Am/'mm 



WO 2004/047499 



PCT/JP2003/014425 



42 

iv) mm/mn&Am/&-^ytm/'m-%ytm/m : ¥-&iAm/mm 

vii) mm/mm*mfcm/%-^%m/Wi-$%%m/ttmxkmm/WM 
/mm 

ix) mm/mkm/m-mytm/ig-&ytm/mmm/mM 

xi) mm/mm*mfcm/mmm/m-mytm/&^ytm/mmm/mM 
io xii) mm/mmm/iEii&Am/iE^mmm/&—^m/m-5£ytm 

xiii) ^/"^S/iEyLaAS/iETL^S/^— ^S/Bzi^g 

15 citistf^Tjist vm) ©m^$f*b<ffl^e,n^o 

(1) myt&mm 

t^ELi^^tSSST^D, 4 0 0-7 0 0 nm<£> Rl«<®«©3te©3Sia 

25 

(2) ns 

izm^zti&Wimttmvnt&mtVTte. mtov^Km*^ (ito) , m 
30 fc» (nesa) , «»&*ssjBT?€rs. *fciittxn m=t 



WO 2004/047499 



43 



PCT/JP2003/014425 



#£b<tel 0-2 0 0 nra©ISfflTM$tl5. 

(3) ietl^x, mmm 

^<Dj;-5^iE?LaA, i&iiui ^bT«<j; k> i&\,mR&mxiEji&&ytm\zmm-t 

SWiftK. ££l£lE?L£>^lfrS/^ 10 4 ~10 6 V/cm© 

nzf-mnmiz, 4>&< t%i o- 4 cm 2 /v • #-r*n^$f*b^„ 

A##l<hLTmk£, h<J7y-M^ (^1^3, 112, 19 7-^BJ 
, t^^7^/-;Hi#: (^#^3, 1 8 9, 4 4 7^BJ^# 

, ^^?v-)vmmw (#^bs 37-1609 6^$g^#m) > #v 
7V—)i'7)w>mmfc(*mm t f3, 6 15, 4 0 2^hj^«, 8 2 

0, 9 8 9-^BJ^H#, |U^3, 5 4 2, 5 4 4^HJ$ffl#, #&&S4 5 - 5 5 5^- 
R5 1-1 0 9 8 3^$B, #^BS5 1-9 3 2 2 4^ P*l 5 5 - 1 
7 10 5W£m. H5 6-4 1 4 8^t, 1^155-10866 7-Sf-^lg, ft 5 
5 - 1 5 6 9 5 3#&SU |W|56-3665 6-^$g^#fl&) , tf^l/U >^IS 
#R^tf^yo>^##: (*®#^3, 1 8 0, 7 2 9^^ |W||g4, 2 
7 8, 7 4 6^BJ3$ffl», #F^BS5 5-8 8 0 6 4^&$g, |W|55-8806 5^ 
|W|4 9-1 0 5 5 3 7 4§£gR, 1^5 5-5 1 0 8 6fM, 1^56-80 
0 5 1 W56-88141 1*157-4554 5#&SL |WJ 5 4 

- 1 1 2 6 3 7-&§-£$8, IWI55-7454 6^$g^#Pl) , 7xZl/>y/5 
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>mmw 615, 40 mmm, #&b§5 l-ioiost 

<tm. m'4 6-3 7 1 2-%£tfS, |WJ4 7-2 5 3 3 6#&SU #^P§5 4-5 3 

4 3 5^m. 1^154-11053 6*&3U 1*154-11992 5^fg## 
fig) > TU-;UT^>^#: (*®»WSg3, 5 6 7, 4 5 0§m 13*3. 

5 1 8 0, 7 0 3^BJ,*ffl*, mB3, 2 4 0, 5 9 7^I«, |fOSf!3, 6 5 8, 

5 2 0Wf, |^||4, 2 3 2, 1 0 3^9!if, R|g4, 1 7 5, 96 1^ 
BJ^#> |wJB4, 0 1 2, 3 7 6#8§«B* #^BS4 9-3 5 7 0 2-ff£gg, ^ 
3 9-2 7 5 7 7-)f£#R, #PflBS5 5- 1 44 2 5 0^^, H356-1191 
3 2tm R5 6-2 24 3 7^t, 1, 110, 5 1 8^Wffl 

10 , 75yf^;^>^# (3^iM3, 5 2 6, 5 0 HHHIffl 

•wjhd , ttvs-)vmm# (^s#¥f^3, 257, 2 0 znmmmz 

m^CDhCO) , X5 L U;i/X>h7*te>«t&# (#^B§5 6 -4 6 2 3 4#^«WP 
#M) » 7 )VJr\s S >mUW (#H8Bg5 4- 1 1 0 8 3 7 -*§-£$g^#R8) % t H 

^vymmw (3kwRm&a, in, 4 6 2^3W», §^54-59 1 4 

15 3-S§-^$g, ^5 5-5 2 0 6 3^i, ^5 5-5 20 6 4^, 1^5 5-4 

6 7 6 0#&SU H5 5-8 5 4 9 B5 7-1 1 3 5 0^&fg, |^5 
7-148749 Wjk®L. 4WP2 ~ 3 115 9 1 ^$g^#BjD » X^Jl^> 

mmw mmw6 1-21036 3W£m. ^61-22845 nt&au m 

6 1 - 1 4 6 4 2-J§£r#B, ^6 1- 7 2 2 5 5^i, IrI 6 2 - 4 7 6 4 6 

20 P62-3 6 6 7 4#&«L 1*162-1065 2-5f&$g, 1^6 2 - 3 0 2 5 

5 m6 0-9 3 4 5 5-9£tf&'m6 0-9 4 4 6 2-5§&$g, H36 0-1 

7 4 7 4 9^«, H360-17505 2^K«#A8) , ^tf>«#ft: Ofc 
S#flFf&4, 9 5 0, 9 5 0«f) , ^»J->^>^ 2-2 0 4 9 9 
6#&«) , 7-'J>^t^ W2-2 8 2 2 6 3*&» , WBB^i 

25 - 2 1 1 3 9 9^$glCM^$nTV^^'|4^^H 1 ^-Urfv— (#£3^:7 x 

Xb^fcl (*NPS6 3-295696 5^^JC^CDfeCD) , 
X >tt£ttoXZtZ ^ U ;UT 5 Wt1=r#j (*SI#fFJg 4 , 12 7, 4 1 2 *HJn 
30 ft, #§{§Bg 53-27033 1*154-58445 |W| 5 4 - 1 4 
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9 6 3 4^M> PI54-642 9 9^^ 1*05 5-7 9 4 5 0^2^ |^5 
5-144250 H56-11913 2-*t£gfc 1^61-295558 

mkfa 1*161-9835 3#&«, 1*163-29569 5#&$g^#flg) ft 

5 Sfc, ^HflrfFSg 5 , 0 6 1, 5 6 9-^c!Bfc£nT^5 2^©818^#;^ 
.•S^rtfcWr*, 09*.fc£ 4, 4' -tfA (N- (l-i-y^-M -N-y 

tf^jc-;!/ (OTNPDtfflSiat-^>) > #^4-3 0 8 

6 8 8^mzmm,-£tlT^Z>hV73i~)ls'7^>ZL-y hi)* 3 ~D7\& — A 
' bM\zmm-£tlfc4, 4' , 4" -HJA (N— (3-^^7xrjW -N 
10 -7iZ;i/757) h U7x-JV75> (OTMTD ATA£iB§fBT5) 

pisi, past cm<ommit^mh^jSLxm<DMniiv-x^.mT^^t.ffi 

^txhfe LB W©4«3l(0^fek:«k 9 »m^-r§ citiD ^"T* d 

W«¥*#««»3t)B^©iE7LaAXtt«^aA*|b^*»1?*oT, 
1 0 - 1 0 S / c mU±(Dmmm&^-rz>*b(D Z> 0 Z(D&5ts:mm¥M 
^I©WtLTH ^*7x>t'J 3*T-^ffi¥8 - 1 9 3 1 9 l^$g 

(4) i^axi 

H^AM^^^om^O^A^Iil^SjiTSoT, VP^MEfl*** < > 
30 IT^I). 
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(-1st 8 'J y 8 - h H a^y^y u » <D*u-h*<S 

5 ts&m*u- h^w-r Fik&mwmf £>ns. 

So 

t+^ry-ji/iifttbTti, &t<d-i&& [3] ~ [5] T^^nst 
io =?fcmkG;<m-&mi e»ns. 

N— N 

Ar 5 — C >~Ar 6 M 
O 

N— N N— N 

Ar 7 -A J^Ar*-^ >-Ar 9 [4] 
O O 

N— N N— N 

Ar W ^_ Ar ii_ 0 _ Ar i2^' >_ Ar i3 [5] 

O O 

KI'Ar 5 , Ar 6 , Ar 7 , Ar 9 , Ar 10 , Ar 13 ^tl^nfiIX»it 
fe, Ar 8 , Ar 11 , Ar 12 SIiXSiIl©7U-V>S^b, ^n-en 

20 y-y^u My^vy^. ryy^-vy^ ^ui/-i/>i, tfi/-ix 
>s^a«f£ns 0 silt ux^lt i~io ©7;^;n, mm 
it i~i o o7;i/3+yixtty7/if w?»n§. zvnTfcmik&mz 
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5 




10 

HAr— L 1 — Ar 14 -Ar 15 [6] 

15 g, flHft»*^rUTV5Tt>«kViK*«c3~6 0©Arn7U- l/>SXteg&S 
fe«fcV^*j»6~6 0©2^O5Sr#iJl^4l:7K*3lT*t), Ar 15 lt S^gS: 
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±iE5£ [6] <Dik&m$* #iS2 003-00413 9 ^zmmo-^miz^ 

So 




0OAfn7'J-;H, ^^1~2 0CDT;WUS, £*mgcl~2 OOAaT 

m&-?z>mwt<DRmm±xm*\zife&isT, ^mx\*mwm<Dmmmj£,m 

WbTViTt)ckV^mic3~6 0<D^U7V-)imX$>r), Ar 17 (t fcm 
Wfrs fizM®. 1 ~ 2 0 <D7)V*r)Vm, mm$k 1 ~ 2 0 OAnTJWS, IK^St 
1~2 0(DT;i/n^->S, StfeS<&#bT^T s b«tV^^6~6 O07'J-;V 

tf£U Ar 16 , Ar 17 ©^ftl^-7j«fil$tbT^T i bi^Ilcl 0 
~6 OCD^^S, «^S*WbTViT : bJ;V^^3~6 0 (D^um^m& 

~6 0©^^> W&&%^VT^T i b£^Mm$k3~6 OOAtPI^IX^ 

±fB5£ [7] c7>(L;-£-#Jtet *j#02 003-00518 4^-tCfBm(D^{c:J:o 



t 
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-f^^/-Mi#ibT(l [8] X« [9] T^$n^.{b^^ 



5 
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0CDT;^;PSX«em^^WbTViT%«fcV^^l~2 0(DT)V 
±f55£ [8] (Dfc&mt, %m2 003-6784 7 ^\Z^d,m<D^mz^-DT 
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*mw\z&^T, t^Aitt, nm&m (e) *uo 4 ~io 6 v/cm0 
mmz&^-z. n^&wjfetfi 0- 4 cm 2 / iv-m &±-v&z>z£-t)W£.v 
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MTt^-^yh^m-r^m^^^o z\z\x\ myz^-^yht^ 

2 . 3 6 e V) , K OfcVMIfc : 2 . 28eV) , Rb (tfc*W$C : 2 . 1 6 e 

v) s:t>*cs (i±mm&: i. 9 5ev) ^e>&3S^£^£ns^&< 

-^OX^U&Jg-^, Ca (i±mm%t: 2. 9eV), Sr (tt*P^C : 2. 
15 0-2. 5eV) , 0Ba (tfc*M$C : 2. 5 2 e V) #>&&S8fr&8tt£ 

tN.a, Cs<hK, Cs tRbSWiC's iNatKtOia^btTftS^t 

m%-$ *>\zmjTh&\,\ cost, *«eou— ^s^afcB&itUT, «-?&Att 
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;*,i 2 0, LiO> Na 2 'S, Na 2 Se^NaOW&n, £?£bV>y;W;*7 U 
±^M*;W^y^--f Httm mx\t. CaO, BaO, SrO, BeO, 
BaS, R^CaSe*W5n5. #£b^X;k*7 U&K©ACi$*>fl5 

#J<£:bTte, 0O;JU£, L i F, NaF, KF, LiCl, KC lS^NaC 1^ 

fcf, CaF 2 , BaF 2 , SrF 2< Mg F 2 %.Z*B e F 2 £.^*ofc7 7 
a, Ca, Sr. Yb, Al, Ga, In, Li, Na> Cd, Mg, Si, T 

15 , a, shmszn(D^pts.<ii^—z><Dytm^^mitm. mtm^tmtmtm 
20 tzmmit&mtisTfe, ±&bfcx;i/#u&js#;!/p«--i' k, t;u^u±^ 

(5) &s 

I^jtbTH ^hU^A, ^hU^A-#U^A-&&, T^S^A, U5P 
^7A, -?^*~>^A • fig^, T^S-^A/^bT^^n^A, X;l/$-^7 

a - u^A-er&, ^>>^a, ^±^p^^fe,n^o 

30 f&t£1k2> Z\t\z£Q ^iSTS d £ anr#& 0 
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0nm~l/xm, ^Kfi5 0~2 0 0nmT(5S. 

(6) mmm 

wm^c^-r^o z\n*m±-rz>fz$b\z. -■ttvnmmizmm&vmmmzw 

mmm\zm^zn&ttmti>T\$M%-i l -m{t7)v=i-'yj±. Mtvttj** m 
^ft-t^^A, m^-t^A, ka^^s^a, ifrfcv^v-^ 
As ^b^j;u->^A, ^b^;i/->^A, ^ftr^^A, mt^>. mtM 

5 0*C, M^mi 0-'~10- 3 torr, $3Hi&0 . 0 l-5 0nm/#, 
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5 0-3 0 0t, mm 5 nm-5 um<Dm®X*m%M$l'?Z>Z\£f)t 

£bv>„ 

MttMR. *HH»&*i£ (MBE© *V^H:»iifc:^bfc* 
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n&v>. 

(1) l^-^t>^ : ^>if>4 J ©©iKX^ h;P©!RiR«A>5ailSbfc. 
JMfcWfcKk T^|R©^«^^Ht3fc*th*fflViT!RJRX^^h;P*«l5tb, -t© 

(2) iwse : $ttte«dWJ«tt (cs-iooo, s/ms) jc^oaa^bfc. 

(3) 9&m^Mt<omtmsL fmr&Ei*m¥hmv&&Tm^axmxxf 

©S§3fc*^ MWc&ttS, a, b <Dfe&\z&tt%m&5& I a, I b^ti^ 

mi, i 2<hiauuT#&. 

tse=i^ji©^a±ffl[***iassbTvas»&tt, eli^ 

tot, #f»n^-^ICDS^^i7 MMd&^T, SSa, bOWGfc 

m-ma, homm.m.i 2 a, 1 2b^ts. 11. i2^ovitj^t©^: 

Ia=Il*Ila+I2*I2a 
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Ib=I 1*1 lb+I 2* I 2b 
±!2<£>5£<fcD 11,1 2(DJt^fee,n^> 0 

(4) : ^)^^-^^m^TM^.vtcnmmmmtmm. dooni 

t) ctDIfflUc. 

5 (5) c. i. E&mmm-. (2) tmmzmfeVTmznzo 

(6) ¥Mm$t : wmmmi oooni t . fenm$kftTizTm±vftmtttt 

(7) m^mm: Time of f 1 i gh tgl:J;Df fflbfc. Jl#tt£ 
«, ITO/fil (tl^aAI^, HJ¥l~2Mm) /A 1 ®*fijct bfcfe 
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mmmi 

2 5mmx 7 5mmX 1. lmmfO I TOlitS#f ^7XlS 

5 m&'&onwm®?^ >H^^^^mm^n^mmmm<Dmm^)^~-\zmm 
u ^-rmmnm^^ >fimj&znT^zm®m±\ZMmmwnm*m : D<k5iz 

bTlJ?6 0nm©N, N' -If* (N, N' -y7xZjV- 4-75/7x 
-N, N-^7xz;i/-4, 4' -y75/-l, 1' 3L~)VWk 
(OT rTPD2 3 2lj tBSIBTSo ) £/&flIbfco C1CDTPD 2 3 2$lte> 
10 IE?L&AJi£bT4£girr3o 

TPD2 3 2liC!)M(^tT, TPD 2 3 2l±llif2 0 nm©N, N, 
N' , N' -fh7 (4- -v^T^y b*-7jc-l/>S£;T TTB 
DBU £/&Btbfc. C0^«IE?Lfe12l«^L.T^T^>. 

15 Dl :H1<DJ£#U. 0:20 (M*Jt) tf3iZ>&D\zMMV, I^J?2 0nmCD 
D2 :HKDJt^l. 0:20 (fiMit) £&<5<«K:^U Mi¥2 0nm© 

z\o)m±\zmm ionm©Ai qm&i&misfzo z\n&. n^xmti^xm 

ft, A l cKDMT&Wimfe, 5X1 0- 6 cm 2 / (V • #) (E=5X 
25 1 0 5 V/cm) . 

££>^ M7££i:F-A>hT&3L i (L : +hX7^y^H±Sg) <hA 1 
q £-7C^*£-fr> «^AS (1^® tbTA lq:Lii (|gJ¥l Onm) 
d©A 1 q : L i m±\Z&MA 1 $ii:&SI^£7ML:#*gS 

30 ^Mffl 2 
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M316i©I)l§10nm, Dl :Hl£>Jt£0. 3:10 (SSJfc) tU 
In^lOifS 3 0 nrru D 2 : H 1 (Dit* 1 . 4:30 (Miit) <h Vtc 
&Jtot* 1 it < H«l:tttlE L*f (fjg-K-/1>hS&3. 

3^1/%, H-H-A 0 >h^5. 3 ^z)V%) o 

5 $mm 3 

f-^I©IM2 0nm, Dl :Hltf>ifc£0. 5:20 (MSJt) £U 
. JRllSKteJIflJBWft 2 0 nm, D 2 : H 1 ©Jt£ 1 . 0:20 (fi*Jt) <hbfc 

10 ^JIE0!I4 

&^3£Jl©18lff&2 Onm, D 1 ©ttfrtHCD 2 D 2 : H 1 £>Jt£ 

1. 0:20 (fiSJt) ^r^iOil?$2 0nm, D2©ftfc>0teD 

3 D 3 : H 1 ©Jt£ 1 . 0:20 (S*Jt) t bfckWS, 1 £ 

15 M>b**j4. 8^%) o 
^JS^>J 5 

m^aAWSr^^T^A 1 qC^T, ETM— 0 2 0 £H£ffl bfcfftteU USS 

ETM-0 2 0C!)i ; f^l^t 4X10- 4 cmV (V • W) 
20 (E=5 X 1 0 s V/cm) o 
Jt^Jl 

^-^I0l)l^2 0nm, Dl :Hl-©Jt*l. 0:20 (fi*Jt) tU 
»Jt»©BW* 2 0 nm, D 2 £fflv>fcjfco mMM 1 134$ 

25 ^EJl^) o 
Jt«E0«2 

^-5l3tl©l)l^2 0nm, D 1 ©ftfrDlCD 2 £fflV>> D2:Hl£>it£ 
1. 0:20 (fifttt) tU «z583felC«IS2 0nm, D2$fflWo 

30 7^e;|/%, ^rH-zoho^l/K) . 
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Jg— &ytM(Dmm&2 Onra, D 1 CDftfr D k:D 2 V\ D 2 : H 1 GDJ££ 
1. 0:20 (fiSJt) Jgll$83te»©IH«&2 Onra, Dl : H 1 ©Jt£ 

1. 0:20 (MSJt) tbfcfiWtt, 3fe»«l it<W*fct«EL3H i Sff 
5 Slbfc (SI— K-A>h&5. 7^E;i/%, IS— H-A>hift5. 4=E)ls%) . 
Jt8#»J4 

m—$£ytm<Z)mm%: 2 0 nm, D l ©-ftfc 0 3 Sffl D 3 : H 1 <£>Jfc£ 
1. 0:20 (SgJt) £U J m-Wtm<Dmm*2 Onra, D2ftfflU)i^ 

10 8^e;i/%, irh'-z^bo^W . 

^-^tlOlJP^ 2 0 nm, D 1 (DfttiQ \ZD 3 D 3 : H 1 ©Jt£ 

1. 0:20 (Mit) tU D2 : H 1 ©Jfc£ 1 . 0:20 (figit) tbfc 

15 8^%, ^-F-/t>h^j5. 7^;i/%) „ 
Jtl&M 6 

1-5 J£«>J 1-6 ^StfcfiE L JfcPfc^T, #W«E L 
»^3« (12) (Dit (11/12), 2Offi09m&* C. I. EfiSJffi*R 
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1 





(Egh/Egdl) 


IS— 5§ftH 

(Egh/Egd2) 


11/ 
12 


(cd/A) 


CJJSfiK 




1 


Hl/Dl 
(3.0eV/2.9eV) 


H1/D2 
(3.0eV/2.8eV) 


80/20 


fi 7 


o i ^ n 17 


o,UUU 


mmm 

2 


Hl/Dl 
(3.0eV/2.9eV) 


H1/D2 
(3.0eV/2.8eV) 




7 A 


n i k n 9n 


o,5UU 


mmm 

3 


Hl/Dl 
(3.0eV/2.9eV) 


H1/D2 
(3.0eV/2.8eV) 






U.lDjU.lb 


2,500 


imm 
i 


Hl/Dl 
(3.0eV/2.9eV) 


HI 

(3.0eV) 


inn/n 

1UU/U 


o.o 




1,500 


imm 

2 


H1/D2 
(3.0eV/2.8eV) 


HI 

(3.0eV) 


mo/n 




n iA n qi 


o,700 


3 


H1/D2 
(3.0eV/2.8eV) 


Hl/Dl 
(3.0eV/2.9eV) 


100/0 


11 9 






mm 

4 


H1/D2 
(3.0eV/2.8eV) 


H1/D3 
(3 ? 0eV/2.6eV) 


90/10 


6.8 


0 25 0 26 


13 000 


imm 

4 


H1/D3 
(3.0eV/2.6eV) 


HI 
(3.0eV) 


100/0 


8.2 


0.50,0.48 


15,000 


imm 

5 


H1/D3 
(3.0eV/2.6eV) 


H1/D2 
(3.0eV/2.8eV) 


100/0 


8.3 


0.49,0.48 


14,000 


5 


H1/D2 
(3.0eV/2.8eV) 


H1/D3 
(3.0eV/2.6eV) 


100/0 


13.5 


0.16,0.31 


8,000 


imm 

6 
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